Promotion of neovascularization around hollow fiber bioartificial organs using biologically active substances.
A limiting factor of the long-term function of bioartificial organs is oxygen delivery to the encapsulated tissue. This study determined whether incorporation of endothelial cell growth factor (ECGF) into the alginate core of a hollow fiber bioartificial organ will induce neovascularization around the hollow fiber. Polyethersulfone (PES) and polyvinylidine difluoride (PVDF) hollow fibers were examined. Endothelial cell growth factor was incorporated into sodium alginate, extruded into the lumen of hollow fibers, and cured in calcium chloride. Samples without ECGF were fabricated and used as controls. Hollow fibers were implanted into 16 rats. For each rat, two implants were placed subcutaneously and two intraperitoneally, one with and one without ECGF at each site. Implants were placed on opposite sides of each animal. Implants were removed 65 days later and examined using immunohistochemical methods and light microscopy to determine the extent of neovascularization. A total of 64 implants were used. Most intraperitoneal implants were found free floating but were encased within a 100-microm thick avascular fibrotic reaction. This finding was independent from the presence of ECGF. Hollow fibers without ECGF, implanted subcutaneously, also had an avascular fibrotic reaction surrounding each implant. Subcutaneous implants with incorporation of ECGF within the alginate core had marked neovascularization within the fibrotic overgrowth that surrounded these implants. This was most prevalent in hollow fibers, with the thin separation layer facing the fiber lumen irrespective of limiting pore size. Potent angiogenic factors, such as ECGF, incorporated into diffusion chamber bioartificial organs can promote neovascularization around the subcutaneously implanted hollow fiber and may improve oxygen delivery to the tissue encapsulated within devices based on this technology.